Inhibitory effect of C-type natriuretic peptide (CNP) on cultured cardiac myocyte hypertrophy: interference between CNP and endothelin-1 signaling pathways.
C-type natriuretic peptide (CNP) is known to play a role in the local regulation of vascular tone. We recently found that CNP is also produced by cardiac ventricular cells. However, its local effect on myocyte hypertrophy remains to be elucidated. The present study investigated the effects of CNP on cultured cardiac myocyte hypertrophy and the interaction between CNP and endothelin-1 (ET-1) signaling pathways. CNP attenuated basal and ET-1-augumented protein synthesis, atrial natriuretic peptide secretion, hypertrophy-related gene expression, GATA-4 and MEF-2 DNA binding activities, Ca(2+)/calmodulin-dependent kinase II activity, and ERK phosphorylation. CNP also inhibited ET-1-induced increase in intracellular Ca(2+) concentration. These effects of CNP were mimicked by a cGMP analog, 8-bromo cGMP. However, the inhibitory effects of CNP on the hypertrophic response of myocytes were significantly diminished at high concentrations of ET-1. Although CNP increased intracellular cGMP levels in myocytes, ET-1 suppressed CNP-induced cellular cGMP accumulation. A protein kinase C activator and Ca(2+) ionophore mimicked this suppressive effect of ET-1. We further examined the effect of CNP on the paracrine action of ET-1 secreted from cardiac nonmyocytes. CNP and 8-bromo cGMP significantly inhibited ET-1 secretion from nonmyocytes. Although nonmyocyte-conditioned medium increased the protein synthesis in myocytes through endogenous ET-1 action, this increase was significantly attenuated by pretreatment of nonmyocytes with CNP and 8-bromo cGMP. These findings demonstrate that CNP inhibits ET-1-induced cardiac myocyte hypertrophy via a cGMP-dependent mechanism, and conversely, ET-1 inhibits CNP signaling by a protein kinase C- and Ca(2+)-dependent mechanism, suggesting mutual interference between CNP and ET-1 signaling pathways.